LA-UR-12-20042

Approved for public release; distribution is unlimited.

Title: Development of a SQUID-based 3He Co-magnetometer Readout for a Neutron
Electric Dipole Moment Experiment
Author(s): Kim, Young Jin

Clayton, Steven

Intended for: Applied superconductivity conference, 2012-10-07/2012-10-12 (Portland,

Oregon, United States)

e
)
» Los Alamos

MATIONAL LABORATORY
EST.1543

Disclaimer:

Los Alamos National Laboratory, an affirmative action/equal opportunity employer,is operated by the Los Alamos National

Security, LLC for the National NuclearSecurity Administration of the U.S. Department of Energy under contract DE-AC52-06NA25396.
By approving this article, the publisher recognizes that the U.S. Government retains nonexclusive, royalty-free license to

publish or reproduce the published form of this contribution, or to allow others to do so, for U.S. Government purposes.

Los Alamos National Laboratory requests that the publisher identify this article as work performed under the auspices of the

U.S. Departmentof Energy. Los Alamos National Laboratory strongly supports academic freedom and a researcher's right to publish;
as an institution, however, the Laboratory does not endorse the viewpoint of a publication or guarantee its technical correctness.



Title:
Development of a SQUID-based *He Co-magnetometer Readout for a
Neutron Electric Dipole Moment Experiment

Author:
Young Jin Kim, Steven Clayton
Los Alamos National Laboratory, Los Alamos, NM

A discovery of a permanent electric dipole moment (EDM) of the neutron would
provide one of the most important low energy tests of the discrete symmetries beyond
the Standard Model of particle physics. A new nEDM search, to be conducted at the
Spallation Neutron Source (SNS) at ORNL, is designed to improve the present
experimental limit of 10°°e-cm by two orders of magnitude. The experiment is based on
the magnetic-resonance technique in which polarized neutrons precess at the Larmor
frequency when placed in a static magnetic field; a non-zero EDM would be evident as a
difference in precession frequency when a strong electric field is applied parallel vs.
anti-parallel to the magnetic field. In addition to its role as neutron spin-analyzer via
the spin-dependent n+°He nuclear capture process, polarized helium-3 (which has
negligible EDM) will serve as co-magnetometer to correct for drifts in the magnetic field.
The helium-3 precession signal will be read out by SQUID gradiometers, with a noise
requirement of <1 fT/HzY* (referred to a half-gradiometer). We describe efforts to
implement the SQUID system into the large, complex, nEDM cryostat.



